AbsTrACT
Primary healthcare (PHC) is considered as the pathway to Universal Health Coverage (UHC) and to achieving sustainable development goals. Measuring PHC expenditure is a critical first step to understanding why some countries improve access to health services, provide financial risk protection and achieve UHC. In this paper, we tested and examined different measurement options using the System of Health Accounts (SHA) 2011 for systematic monitoring of PHC expenditure. We used the 'first-contact' approach to PHC and applied it to the healthcare function or healthcare provider classifications of SHA 2011. Data comes from 36 recent low-income and middle-income countries health accounts 2011-2016. Country spending on PHC varies largely, across countries and across definition options. For example, PHC expenditure ranges from US$15 to US$60 per capita. The sensitivity analysis highlighted the weight of including or excluding medical goods. The correlation analysis comparing countries ranking is strong between options. The study identified the major challenges in developing standard monitoring of PHC expenditure. One, there is a lack of clear operational definition for PHC, suggesting that a global standard definition would not replace the need for country context specific definition. Two, there is insufficient data granularity both because the standard framework does not offer it and because quality data breakdown is unavailable.
InTroduCTIon
The 1978 Alma Ata Declaration on Primary Healthcare (PHC) was touted as an integral step to achieving health for all (WHO, 1978) . More recently, the 2008 World Health Report, followed by World Health Assembly resolutions, and the Sustainable Development Goals (SDGs) re-emphasised the importance of PHC in recognition that regardless of a country's income, most health conditions can be addressed via primary care interventions. 1 2 Literature review indicates that PHC is now more and more recognised as the foundation of any health system and as the most effective, efficient and equitable approach to delivering essential health services to most of the population for the lowest cost. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Furthermore, PHC is now considered as a pathway to Universal Health Coverage (UHC)
Key questions
What is already known?
► Measuring expenditure on PHC in a comparative and standard manner is a critical first step to understanding why some countries health system performance and health outcomes are doing better than others and where extra efforts can be made to gain better performance. ► To date, monitoring of primary health care (PHC) expenditure is nonexistent. Some countries such as India have attempted to track spending on primary health care, but there is no standardmethodology that allows comparisons between countries and across time.
What are the new findings?
► The global debate on the definition of PHC is evolving, and this paper proposes to work on identifying an operational definition for measuring PHC expenditure, which will help provide a global standard for comparison between countries and across time and there by contribute to progress in achieving the SDGs. ► Based on the HC and HP classification, we explore eight definitional options for PHC in this paper, with six options based on health services (HC classification), and two options based on health care providers (HP classification). Of all components (services or providers) included in the definition, outpatient care and medical goods are the largest. ► On average PHC expenditure in 36 low-and middle-income countries ranged from15 to 60 USD per capita, and from 31% to 88% of Current Health Expenditure CHE.
What do the new findings imply?
► The lack of a clear operational definition of PHC poses a challenge for standard monitoring of investments made towards PHC. Further research and analysis would provide a clearer operational definition of PHC expenditures and more distinct primary health care boundaries.
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and to achieving the SDGs. Increasing spending on PHC services (especially from domestic sources to improve the sustainability of financing) is advocated by many policymakers. 4 9 11 Yet, there is considerable global debate about how to define PHC and how PHC service delivery should be structured and organised. 2 9 12 Measuring expenditure on PHC in a comparative and standard manner is a critical first step to contributing to understanding why some countries health system performance and health outcomes are doing better than others and where extra efforts can be made to gain better performance. However, there is no framework for countries to use to guide systematic data collection or routine tracking of the funds spent specifically on PHC. 13 14 The System of Health Accounts (SHA) 2011 15 is commonly used as the global standard in tracking health expenditure, but PHC is not a category under any of the classifications. Rather, the components of PHC are included under different SHA 2011 classifications.
This paper provides insights on tracking PHC expenditure through a careful comparison of different methods using SHA 2011 framework. It is structured in four sections. After the introduction section, the second section describes methods and data sources, the third section presents results and the last section provides the discussion.
MeTHods

Patient and public involvement statement
We did not involve patients or the public in our work.
operational definition of PHC
The global community is looking to compare countries spending on PHC. The absence of a clear operational definition for implementing PHC as defined in Astana in October 2018 challenges the implementation of a standard monitoring approach. This paper therefore proposes to test various options for measuring PHC expenditure, using the SHA 2011 to help develop a global standard for comparison between countries and across time and thereby contribute to progress in achieving the SDGs.
The set of values identified as the foundation of PHC in the Alma Ata Declaration of 1978 and reiterated in Astana on 25-26 October 2018, including social justice and the right to better health for all, participation and solidarity, remain fully valid today. Over the past four decades, the spirit of PHC translated into health system strengthening approaches endorses principles of people centeredness, continuity, coordination and comprehensiveness of care. The impact and need to address the social determinants on health (beyond the health sector) were also recognised. 16 An operational definition for measuring PHC expenditure should have the following properties: the scope is clearly defined; expenditure is measurable; data is comparable across countries and over time and results should trigger policy discussions and facilitate problem diagnosis. To date, there exists no easily measurable operational definition of PHC. For example, the recent Astana declaration 17 states that PHC is about health services that are high quality, safe, comprehensive, integrated, accessible, available and affordable for everyone and everywhere and are provided with compassion, respect and dignity by health professionals who are well trained, skilled, motivated and committed. This does not translate to types of health services (eg, outpatient care) or types of providers (eg, ambulatory healthcare providers). Yet, monitoring expenditure by service or by provider is the most feasible way to construct an operational definition of PHC that is measurable and comparable. As a proxy, we propose to monitor expenditure on 'first-contact' services. It should be noted that the 'first contact' is not restricted to the first level of healthcare provider that a patient might encounter when seeking care. Health system service delivery function is about what services are delivered and through which mode of provision. Depending on the specific setting and service delivery arrangement in a country, the first contact could happen at any level of service providers.
Accounting method SHA 2011 provides the international accounting standards in recording health expenditure. The boundaries of health expenditure in SHA 2011 framework are defined by the primary purposes of the consumption of the healthcare goods and services (all activities with the primary purpose of improving, maintaining and preventing the deterioration of the health status of persons and mitigating the consequences of ill-health through the application of qualified health knowledge). Some elements that could be considered PHC are not included, such as water and sanitation and neither are most of the social determinants on health. While there is no ready-made SHA 2011 classification for PHC, components of PHC expenditure can be identified within the SHA 2011 framework. The healthcare function (HC) and healthcare provider (HP) classifications can be used to define PHC expenditure for cross-country comparisons. It should be noted that in the SHA 2011 framework, capital and current expenditures are separated. Both HC and HP classifications exclude capital investment expenditure as the focus is on the consumption of the health services in a given period, set at 1 year.
The functional classification refers to the purpose of activities and helps delineate the activities that are to be considered as health expenditures. Health expenditure is defined as all activities with the primary purpose of improving, maintaining and preventing the deterioration of the health status of persons and mitigating the consequences of ill health through the application of qualified health knowledge. The basic dividing lines for structuring healthcare functions are individual versus collective healthcare goods and services, the basic purposes of care (eg, curative, rehabilitative, long-term care) and the BMJ Global Health modes of provision (eg, inpatient, outpatient). Governance and administration of the health system and its financing are also one of the categories under the HC classification.
The following groups of healthcare activities are under HC classification: ► Health promotion and prevention. ► Diagnosis, treatment, cure and rehabilitation of illness. ► Caring for persons affected by chronic illness. ► Caring for persons with health-related impairment and disability. ► Palliative care. ► Providing community health programmes. ► Governance and administration of the health system.
Based on the concept of first contact, PHC expenditure could also be measured using the classification of HP. The HP classification encompasses organisations and actors that deliver healthcare goods and services as their primary activity, as well as those for which healthcare provision is only one among several activities. The principal activity exercised is the basic criterion for classifying HPs. The classification of HPs includes all organisations that contribute to the provision of healthcare goods and services and the purpose of the HP classification is to categorise country-specific provider units into a common, internationally comparable set of categories. However, huge challenges exist. For example, hospitals, which are major healthcare providers, usually offer not only inpatient healthcare services but also outpatient care, rehabilitation, long-term care services and so on.
SHA 2011 proposes the following HP classification: ► Hospitals. ► Residential long-term care facilities. ► Ambulatory care providers. ► Ancillary services providers, retailers and other providers of medical goods. ► Preventive care providers. ► Secondary providers (providers of health system administration and financing; households; non-health related industries). Within the SHA 2011 framework, expenditure on services (HC) or providers (HP) can be cross-tabulated with a classification of revenue sources for health expenditure (FS). The FS classification includes three broad categories: domestic government, domestic private expenditure and external funding. The cross-classification (ie, between FS and HP or FS and HC) provides essential information on who finances PHC. Given the importance and commitment to PHC, the government spending on PHC from domestic sources is one of the most looked for indicators.
options for defining PHC expenditure using sHA 2011 classification We led a series of technical discussions and consultations to support the development of an operational definition to monitor PHC expenditure using SHA 2011. The process lasted for about 1 year and included feedback from healthcare practitioners, policymakers and technical experts from countries across the world affiliated with specific health programme, international organisations and research institutes. While recognising the huge difference in health system structures and development across countries, some common understandings emerged. Based on the HC and HP classification, we explore eight definitional options for PHC in this paper, with six options based on health services (HC classification) and two options based on HPs (HP classification).
Option 1 includes general outpatient curative care, general dental curative care, home-based curative care, long-term outpatient and home-based care and preventive care (table 1) . Option 1 serves as the basis for all further options. Options 2-6 are built on option 1 and only add other health services. Option 2 is marginally different from option 1 with ancillary and rehabilitation services added. Option 3 adds medical goods provided outside of healthcare services (typically purchased in pharmacies) to option 1 and option 4 adds a share of the health system governance services to option 1, using the percentage of PHC over the current health expenditure (CHE) (HC.7×PHC/CHE). Option 5 represents the combination of option 3 and 4 jointly. However, both medical goods purchased outside of a health service and governance services are not exclusively for PHC. As a result, we further tested the sensitivity of adding these expenditures in PHC by comparing adding 100% or less of each expenditure category. Option 6 is constructed in the reverse: it includes all services but inpatient services.
Options 7 and 8 are constructed from the classification on expenditure by provider. Option 7 monitors PHC from expenditure on providers of ambulatory healthcare, retailers and providers of preventive care. Option 8 is constructed in the reverse: it includes all providers except hospitals. data source and variables of interest The study was based on available data from SHA 2011 country health accounts in 36 low-income and middle-income countries where breakdown items are available for constructing PHC expenditure. Countries include in this study are Armenia, Burundi, Benin, Burkina Faso, Bhutan, Côte d'Ivoire, Cameroon, DRC, Congo, Cabo Verde Republic of, Ethiopia, Micronesia (Federated States of), Ghana, Guinea, Gambia, Guinea-Bissau, India, Cambodia, Lao People's Democratic Republic, Liberia, Sri Lanka, Mali, Mauritania, Malawi, Niger, Nigeria, Nepal, the Philippines, Sudan, Senegal, Sierra Leone, Togo, Tunisia, United Republic of Tanzania, Uganda and Zambia.
Estimates for each option were constructed from country health accounts, covering expenditure between 2011 and 2016. Where data are available for multiple years, we use the most recent year. Country data includes a breakdown of health expenditure by healthcare service (HC) and expenditure by provider (HP).
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The indicators examined in the paper for testing the mooted options include: PHC expenditure per capita in USD (PHC_pc), PHC expenditure as a percentage of total CHE (PHC%CHE), PHC domestic government expenditure as a percentage of PHC expenditure (PHC_ gghed%PHC) and PHC domestic government expenditure as total domestic government expenditure on health (PHC_ggehd%GGHED).
resulTs overview of CHe components Components of CHE by functions (HC)
Data from the 36 countries shows that the largest component of CHE is curative care including both inpatient and outpatient care (more than 50%). Taking a closer look at the distribution of curative care between inpatient and outpatient care, we can see that, on aggregate, inpatient care represents about 40% of total curative care expenditure (and outpatient care close to 60%). The next largest items in CHE are expenditure on medical goods provided outside of a health service (mostly in pharmacies). Expenditure on preventive care, or on health system governance, represents about only 10% of CHE. It should be noted that large variations exist between countries for each of these components (figure 1).
Components of CHE by providers (HP)
The distribution of CHE by provider shows that the largest recipients of CHE overall are hospitals (collecting over 30% of total CHE), followed by ambulatory care providers and retailers (collecting around 18% each). 
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On aggregate, expenditure on government agencies for administration of the health system outweighs expenditure on preventive care providers (10% and 6%, respectively). Different health systems use hospitals differently in relation to PHC. Some countries deliver more ambulatory care services in hospitals than other countries, and the role of district hospitals may be more prominent in some countries than others (figure 2).
PHC expenditure measured by each option
There is a wide range of country spending on PHC per capita, across countries and across definition options. Among the eight options, the IQR of PHC expenditure per capita is between US$15 and US$60 ( figure 3A) . Similarly, PHC expenditure as a percentage of CHE ranges from 31% to 88%. The significant difference occurs when medical goods provided outside of care is included, such as in options 3 and 5. The median PHC expenditure increases by more than US$13 per capita when medical goods are included. Options 6 and 8 are 'negative' options in that they are all inclusive, but inpatient care for option 6 or hospitals for option 8 also produce higher levels and shares of PHC ( figure 3C-D) .
Consistency across options
There is great interest on the part of countries to know not only how well they perform, which this paper does not address, but also how they compare with neighbouring countries, and so we tested how country expenditure rankings were affected by each of the eight options. For each indicator, countries were ranked by expenditure for each tested option. We tested the consistency of ranking by option by looking at the rank-order correlation between options. A high rank-order correlation was observed among options excluding medical goods provided outside of health services. In other words, 
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ranking is reshuffled when medical goods are included as it both increases the level and lowers the share of government paying for PHC (medical goods are typically purchased by the private sector). Similarly, the options 6 and 8, where all providers are included except inpatient care for option 6 or hospitals for option 8, have a low correlation level with the basic option (table 2) . sensitivity analysis around medical goods provided outside of health services and around governance of health system Expenditure on medical goods provided outside healthcare services include both PHC medical goods following a first-contact healthcare service and non-PHC medical goods, such as for inpatient services or specialised outpatient services. As the inclusion of medical goods in an option has significant impact on PHC expenditure results, we ran a sensitivity analysis of variations among the share of expenditure of medical goods added to basic PHC expenditure. And as policymakers want to monitor the role and prioritisation of government expenditure towards PHC, panels (A) and (B) in figure 4A , B show the impact of medical goods in PHC on domestic government expenditure on PHC as a share of PHC. The graph confirms that the more we include of medical goods, the lower the share of PHC financed by government. Between no medical goods (basic PHC) to 100% of medical goods expenditure included, the share of domestic government expenditure on PHC in total PHC expenditure drops from 20% to 16% figure 4A .
Similarly, expenditure on health system governance and administration may not be entirely dedicated to supporting and developing PHC. Because these expenditures are typically paid by government, including 100% or less of expenditure on governance will have an impact on the monitoring of how much PHC is paid by government. From panels (A) and (B) of figure 4, we can see the important impact of adding the relative share of governance expenditure to PHC expenditure estimates. The lower the share of PHC financed by government starts at 25% of PHC (basic PHC no governance), rising up to 27% (50%), 30% (80%) and finally to 34% of PHC. (Note that on the overall PHC expenditure, adding expenditure on governance has less impact than adding medical goods.) dIsCussIon While recognising the increasing demand from country policymakers and from the international community for PHC expenditure information, measuring PHC expenditure so that it can be used for cross-country comparisons and longitudinal comparisons is not an easy task. The challenges are many and interpreting results requires caution. Without providing an exhaustive list, we highlight some key issues that are relevant to interpreting the results.
The choice between function and provider classification in sHA 2011 At the conceptual level and for cross-country comparisons, the healthcare function classification (healthcare services) better captures the essence of PHC and first-contact services. However, health expenditure data is rarely broken down by function and producing expenditure by function involves assumptions and estimations based on information beyond health expenditure (eg, utilisation data). The provider classification has clearer boundaries and data by provider is relatively easy to collect. But it departs from PHC in that first-contact services can be provided in all settings. Because of the huge variation in service delivery settings, PHC expenditure based on function classification would be better suited for cross-country comparisons.
Among service-based PHC expenditure options (1-6), medical goods provided outside healthcare services play a big impact on results Expenditures on medical goods in SHA 2011 include their use for both inpatient and outpatient services. Theoretically, PHC should only include outpatient use. The results show that the higher the proportion of medicine expenditure allocated to PHC results in lower share of total PHC expenditure funded by government. This is largely due to the fact that most of the expenditure on medical goods is paid through out-of-pocket payment in most countries. Government spending on PHC as a percentage of total PHC expenditure is a very important indicator for policymakers. The inclusion of expenditure on medicines may lead to different conclusions. Closer examination of medical goods expenditures by source would provide a more comprehensive picture.
Governance expenditure includes spending by mainly government agencies, such as ministries and local health authorities. Private agencies, such as private health insurance administration agencies, are often very small in the countries included in this analysis. Part of governance expenditure relates to PHC, such as development and implementation of regulations, and policies for both individual-based and population-based interventions. The size of the governance expenditure as well as the proportion of governance expenditure allocated to PHC has an impact on the indicators of government spending on PHC as a percentage of total PHC and the percentage of total government spending on health allocated to PHC. Typically we would expect to interpret more government expenditure on PHC as a positive indicator. However, caution in this interpretation is encouraged if higher levels of government expenditure are driven in part by a large governance component. In addition, large government spending in particular the dominant proportion of personnel cost on the administration of health systems could also be an indication of inefficiency.
In provider-based options, inconsistent definitions for 'hospital' may be a cause of downward bias in PHC expenditure The definition and the function of hospitals vary hugely. In some countries, hospitals only provide inpatient services, while in other countries, hospitals may provide outpatient curative care services, which are excluded automatically BMJ Global Health BMJ Global Health development. Further research and analysis would provide a clearer operational definition of PHC expenditures and more distinct PHC boundaries. In parallel, the monitoring of PHC expenditure could test the possibility to add chosen granularity to SHA 2011. More granular data and strengthened data estimation methods would support a more robust or precise mapping of PHC to the SHA classifications and improve comparability between countries. The methodology for estimating PHC expenditure tested in this paper should be further elaborated to propose an improved standardised approach. Recommendations for triangulating PHC expenditure results and validating the quality of the results produced still need to be developed.
Alternatively, to test the pertinence of monitoring PHC expenditure using the SHA 2011 framework, countries will need to define how best to use SHA 2011 in coherence with the national PHC strategies. Lessons learnt and recommendations from country experience would inform the adaptation of the SHA for monitoring PHC expenditure. The process of producing SHA 2011 estimates would benefit from more information on data collection efforts for monitoring PHC expenditure, including household survey questionnaires which facilitate estimation of out of pocket spending and data on government budget spending at PHC level as defined by the country, increased facility-based data collection and leveraging routine information systems.
Finally, the options and indicators discussed in this paper are only a starting point for policy dialogue. To understand why one country spends more than another requires in-depth studies. In any given service delivery system, what providers are best placed to provide different types of services and how these services should be financed to promote efficiency and equity are extremely important.
